ChemXpress

ChemKpress

ISSN: 23201975 Research| Vol 10 Iss 2

Dynamics of Linear Chains in Polymer Networks as a Modelfor Drug

Delivery Systems: Preliminary Results

BenmounaM and BenmounaF’
Macromolecular Research Laboratory, FacultgoiencesUniversity of Tlemcen, Algeria

*Corresponding author BenmounaF, Macromolecular Research Laboratory, Faculty of Sciences, University of Tlemcen,
Algeria, Tel +213775151175;-Bail: foenmouna@email.com

Received:March31, 2017 Accepted: April 10, 2017; Published: April 14, 2017

Introduction

Dynamics of multi component polymer systems have been the subject of a particular attention in the literature for guite a lon
time [1]. The driving idea is to mix different species in an attempt to combine all their properties in a single composite
material having predefined functionalities. Successes in polymer chemistry opened up wide prospects for synthesizing new
materials with ungecedented applications in a variety of domains such as drug delivery delicEsdre are two typical
examples of drug carriers involving polymers; cross linked networks or gels which are characterized by swelling and de
swelling responses to changestli® medium conditions such as temperature and pH of the sol@tiohhese responses
determine the kinetics of drug delivery and may be influenced by the dynamics under equilibrium here which we would like
to analyze by invoking the slow and fast reléxatprocesses characterizing linear chains in polymer networks. Another class

of drug carriers use amphiphilic block copolymers which, under certain conditions, these systems form spherical micelles
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with a hydrophobic hard core at the center containingdthigs and a hydrophilic swollen shelll.] We will focus on the
former case by examining considering the relaxations of linear chains mimicking drug speciecoddivked network as
the carrier.

These dynamical relaxations are stamped the interaptirameter denotadwhich controls the degree of compatibility of

the species in the mixture, and their extent of miscibility or phase separation. Another important ingredient of these
relaxations is the mobility of each species forming the mixture krgpthat there are short ranges frictional forces opposing
molecular motions and long range viscous flow effects reminiscemgdybdynamic interactions in the fluid. We will give
selected preliminary results invoking the impact of the polymer sizespfttla¢rmodynamic interactions inherent in the

parameter.

Dynamical process: Fast and slow modes

The dynamic response function is denofdlt), where the reciprocal spavariableq* indicates the probed space range,

andt the time. The complete formalism based on linear response theory will be given in more detail elsewhere. Here, we
simply indicate thag(q,t) may be written as a sum of two terms,

@)

Where subscripts f and s denote fast and slow, respecta@ly, DUH DPS G W UG\ MDA RQ IUHTXHQFLH

diffusion overwhelms the dynamics, and the diffusion coefficients for both processes are defined as

@)

Note that the static quanti§yq, t=0)=S(q)=as+as has been discussed in referefi@g and the partial amplitudes and ag

will be examined in details elsewhere. All these properties are accessible experimentally by scattering techniques such as
qguasi elastic light scattering or neutron spin echo, or using fluorescence confocal spectroscopy. In the next section, we
present selected preliminary results.

Preliminary Results andDiscussion

The fast mode is reminiscent of the network breathing prosk#e the slow mode describes an inter diffusion process
ZKHUHE\ OLQHDU FKDLQV ILQG WKHLU zZzD\ LQ EHWZHHQ WKH QHWZRUNTV V'
solution are relatively short compared to network strands, then the wscbejts and the frictional forces hindering
molecular displacement get weaker. This means that relaxation frequencies go up and the dynamical processes speed uj
noticeably.



